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Alkylation of  Metalated O-Silyl Cyanohydrins of β-Silyl-α,β-epoxyaldehydes





























R = Me, Et, Pri, CH2CH=CH2, CH2Ph
base  














A Proposed Reaction Pathway
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Equivalents of the Acrolein β-Anion Synthon
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RX YR
n-BuLi









O X = Y = S or Se
X = S, Y = O




























R1 =  C2H5; R
2 = H
R1 = R2 = CH3
R1 = R2 = Ph
HO
R2R1
R1 =  C2H5; R
2 = H



























New Acrolein β-Anion Equivalents
6








































(80%) mp 76 °C
7PhCH2Br
NHMDS, THF













Reaction of γ-Methalated γ-Sulfonyl-α,β-epoxysilane with Electrophile Followed 
by Desilylation with Concomitant Elimination of the Sulfonyl Group (I)
1. BnBr (1.0 eq), NHMDS (1.0 eq), -80 ° to -60 °C, 40 min
2. TBAF (1.1 eq), THF (0.1 M), -80 ° to -60 °C, 30 min
1. BnBr (1.0 eq), NHMDS (1.0 eq), -80 ° to -60 °C, 30 min
2. EtOH (1.0eq), TBAF (1.1 eq), THF (0.08 M),  -85 ° to -80 °C, 10 min
1. BnBr (1.05 eq), NHMDS (1.0 eq), -80 ° to -60 °C, 30 min


















Reaction of γ-Methalated γ-Sulfonyl-α,β-epoxysilane with Electrophile Followed 
by Desilylation with Concomitant Elimination of the Sulfonyl Group (II)
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 tBuMe2Si SO2p-Tol
O 1. El (1.05 eq), NHMDS (1.0 eq)





























El product yield (%)
2. TBAF (1.0 eq), EtOH (3.0 eq)






























O 1. NHMDS (1.0 eq), R
1X (1.1 eq), -80 ° to -40 °C
2. NHMDS (4.0 eq), R2X (1.3 eq), -80 ° to -55 °C






























  benzene, reflux
  ether, rt






































Preparation of γ-Phosphinoyl-α,β-epoxysilane 
11
Reactions of γ-Phosphinoyl-α,β-epoxysilane with Cyclohexanone
 tBuMe2Si PPh2
O O
1. base, -80 °C, 10 min







































  -80 °C, 15 min
3
1





















1. n-BuLi,  THF
    -80 °C, 10 min
2. ketone (aldehyde)
    -80 ° to -70 °C
3. NaN(SiMe3)2 (3 eq)










































86% (2 steps) mp 123 °C
 tBuMe2Si PPh3
O 1. n-BuLi,  THF
    -80 °C, 20 min
2. ketone (aldehyde)






















Reactions of γ-Phosphonio-α,β-epoxysilane with Ketones and Aldehydes
14
 tBuMe2Si PPh3
O 1. n-BuLi,  THF/toluene (1 : 1)
    -80 °C, 20 min
2. ketone (aldehyde)












yield (%) yield (%)
54


































Reaction of γ-Methalated γ-Sulfonyl-α,β-epoxysilane with Electrophile Followed 




1. El+ (1.05 eq), NHMDS (1.0 eq)








1. -80 ° to -50 °C, 40 min






1. -80 ° to -50 °C, 30 min
2. -80 ° to -70 °C, 15 min H
O
(CH2)4CH3 82
1. -80 ° to -60 °C, 30 min
2. -80 ° to -70 °C, 15 min H
O
85
I 1. -80  to -40 °C, 45 min




Reaction of γ-Methalated γ-Sulfonyl-α,β-epoxysilane with Electrophile Followed 




1. NHMDS (1.0 eq)
2. El+ (1.05 eq), 






1. -80 °C, 5 min
2. -80 ° to -40 °C, 40 min










1. -80 °C, 5 min
2. -80 ° to -60 °C, 20 min
    then CH3COOH (1.0 eq)




OHC 1. -80 °C, 5 min
2. -80 ° to -60 °C, 20 min
    then CH3COOH (1.0 eq)



























         1A 
         1B
         1A
         1B
   
         1A
         1B
 
         1A
         1B
yield (%)
   82
   84
   44
   83
   91
   92
   84














 (1.0M in THF)
NaN(SiMe3)2
 (1.0M in THF) 
KN(SiMe3)2
 (0.5M in toluene)
         THF
















































   93
   78
   84
   77
   86
   83
   85



















































































































































































   E/Z
     6.6





















































A-value: OTMS = 0.7
                CN = 0.2








 CH3I (0.7 eq)
 Base (0.7 eq)
THF































yield (%) yield (%)
base
LiNEt2
LDA
LTMP
ButMe2Si
O
H
OTBS
CN
ButPh2Si
O
H
OTBS
CN
ButMe2Si
O
H
OTBS
CN
ButPh2Si
O
H
OTBS
CN
LTMP =
N
TBS = ButMe2Si
TBDPS = ButPh2Si
